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EXECUTIVE SUMMARY

The Seattle District, U.S. Army Corps of Engineers (Corps, USACE) and Lewis County,
Washington, have collaborated to re-evaluate a previously authorized flood damage reduction
project in the Chehalis River Basin. This general reevaluation study was conducted in response
to Resolution 2581 of the U.S. House of Representatives Committee on Transportation and
Infrastructure, which directed areview of past Corps report recommendations in the study area
and areevaluation of flooding and environmental problems and solutions.

The purpose of this General Reevaluation Report (GRR) is to document the planning and
formulation of the recommended plan. Similar to atraditiona feasibility report, the GRR
documents all aspects of acceptability, completeness, effectiveness, and efficiency of a broad
range of alternatives. The report also identifies requirements and responsibilities associated with
project implementation, operation, and maintenance. The main text of the report summarizes
major technical studies conducted. Technical appendices provide detailed descriptions of study
methodologies and findings. An Environmental Impact Statement, that has been published under
Separate cover, accompanies the report.

A setback levee aternative that includes levees along the Chehalis and Skookumchuck Rivers
was combined with a new formulation of the previously authorized modification to
Skookumchuck Dam, non-structural flood damage reduction features, and environmental
mitigation features to form the National Economic Development (NED) Plan and the Locally
Preferred Plan (LP Plan). The report recommends a plan for authorization. The LP Plan differs
from the NED plan by providing more storage in Skookumchuck Dam and 100- year protection
levees on the Skookumchuck River. All other features are the same. The local sponsor will incur
al costs above those of the NED plan.

The recommended plan will provide 100-year flood protection for the cities of Centraliaand
Chehalis, Washington. The recommended plan provides estimated annual benefits of $8,949,000
including a reduction of $6.7 million in flood related damages to structures and their contents,
$2.1 million in annual avoided costs associated with the need to elevate Interstate Highway 5
without the project, and an annual reduction of $131,000 in traffic delays related to flooding.
There are no avoided agricultural damages, nor does the recommended plan induce agricultural
damages. Annua economic costs of the recommended plan are estimated at $7,063,000,
resulting in annual net benefits of $1,886,000 and a positive benefit-to-cost ratio of 1.27to 1. In
contrast, the NED Plan would provide annual benefits of $8,706,000 for an annual cost of
$6,496,000, providing net benefits of $2,210,000 and a benefit-to-cost ratio of 1.34to 1. The
non-Federal sponsor, Lewis County, Washington, supports the recommended plan.

The recommended plan proposes a mitigation plan developed to avoid and minimize impacts,
then mitigate. Mitigation selection was broken into three phases: 1. Mitigation sites were
identified and evaluated for environmental and cost effectiveness; 2. Mitigation requirements for
the NED and LP Plan were identified and the mitigation design was optimized; 3. The selected
mitigation plan was assessed to ensure that it would meet the mitigation requirements. Levee
designs were optimized to maximize setback and to minimize impacts to sensitive environments.
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The setback levee alignment of the recommended plan would give the Chehalis River an
opportunity to overbank during certain flood events and re-establish riparian zones along the
river’s banks, while protecting the main infrastructure of the cities of Centraliaand Chehalis, and
reducing flood damages to highways. Project features were formulated to address limiting factors
for fish and wildlife in the basin and have been included in the recommended plan to mitigate for
unavoidable impacts. The recommended plan will provide for future opportunities to establish
restoration areas to enhance fish and wildlife habitat.
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1. INTRODUCTION

The cities of Chehalis and Centralia and surrounding communitiesin Lewis and Thurston
Counties, Washington, have along history of flooding and flood damages. These problems have
been acknowledged and studied for many years. More recently, heightened environmental
awareness and the potential listing of area aquatic species as threatened and endangered have
resulted in a need for increased focus on development of flood control alternatives that minimize
environmental impacts and incorporate environmental features to mitigate any adverse impacts
to fish and wildlife communities and habitats. This general reevaluation report documents the
methods and findings of studies aimed to address these flooding and environmental problems.

The studies documented in this report are General Reevaluation Studies of the recommended
project in the 1982 Feasibility Report titled Centralia, Washington Flood Damage Reduction.
That report recommended modification of Skookumchuck Dam to provide for increased flood
control storage. That recommendation was later found to be economically unjustified during the
Preconstruction Engineering and Design (PED) phase and studies were terminated. The current
General Reevaluation Study isin response to Congressional direction to reexamine previous
recommendations for flood damage reduction in the vicinity of Centraliaand Chehalis and to
examine opportunities for ecosystem restoration.

1.1 Study Authority

Authority for the Centralia Flood Damage Reduction General Reevaluation Study is provided
by the following Congressional actions:

Skookumchuck Dam M odification Project: Section 401(a) of 1986 Flood Control Act (PL
99-662) authorized construction of “works of improvement” substantially in accordance with
the Report of the Chief of Engineers, dated 20 June 1984. The report was an interim report
submitted (third in a series) under the Chehalis River and Tributaries Feasibility Study
authority, originally authorized by a 19 April 1946 House of Representatives Flood Control
Committee Resolution. A project to increase the dam to 28,500 acre-feet (ac-ft) of storage
was recommended and was authorized in 1986.
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ChehalisRiver & Tributaries General Reevaluation Study: On 9 October 1998, the U.S.
House of Representatives Committee on Transportation and Infrastructure adopted Resolution
2581, requesting areview of past Corps report recommendations with aview to determining if
the recommendations should be modified “with particular reference to flood control and
environmental restoration and protection, including non-structural floodplain modification.”
This resolution provided the authority and directive for the Corps to conduct this Flood
Damage Reduction Study for the Chehalis River Basin.

1.2 Study Sponsorship

Although the City of Centraliawas the local sponsor through the feasibility phase and initial
PED work for the authorized Skookumchuck Dam Modification Project, it was Lewis County
that requested the Corps resume PED work with aview to combining additional measures with
the authorized dam modification element to form a more complete flood damage reduction plan
for the Centralia-Chehalis urban area. Lewis County has agreed to serve as local sponsor for
project construction and to provide the appropriate cost sharing for PED and construction costs
when necessary. PED work was resumed in July 1998.

1.3 Study Area

The study area includes the mainstem Chehalis River, its floodplain and tributaries from the
South Fork Chehalis River confluence to Grand Mound, and includes the cities of Centraliaand
Chehalis, in Lewis County, Washington. Tributaries entering the study area include the
Skookumchuck and Newaukum rivers, Salzer, China, Coal, Bunker, and Lincoln creeks, among
others. Studies along the Skookumchuck River extend upriver to Skookumchuck Dam and
include the town of Bucodain Thurston County.

1.4 Previously Authorized Project

The recommended project was authorized in 1986 with an estimated cost of $19.9 million ($30.2
million when converted to 2001 price level). It proposed adding a 12-foot-diameter, 1,200-foot-
long, low-level, gated discharge tunnel through the dam’s north abutment and a bascule gate, 15
feet high by 136 feet wide, on the existing spillway crest. That project would provide up to
28,500 ac-ft of flood storage and reduce the Skookumchuck River 200-year flood flow (1985
anaysis) from 13,300 cfsto 6,700 cfs (aflood depth reduction of 2 to 5 feet along the
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Skookumchuck River in Centralia). With average annual benefits estimated at $4.3 million (2001
price level), the project had a benefit-to-cost ratio of 1.4 to 1.0.

PED work on the Centralia project was previously underway from February 1988 through
August 1990. Negotiations were undertaken with the dam operator, PacifiCorp, to identify the
maximum amount of flood storage they would agree to provide at Skookumchuck Dam, which
was about 12,000 ac-ft. Earlier hydrologic, hydraulic, and economic studies were updated from
the Feasibility Report and preliminary spillway design layouts and cost estimates were refined.
Design work was suspended after studies indicated that the recommended plan lacked economic
justification. A Wrap-Up Report was provided to the local governmentsin May 1992 that
contained the useful information that had been generated by the project’ s design work.

1.5 Project History

Thereisalong history of study activities related to potential flooding on the Chehalis River and
itstributaries. The following isabrief chronology of Federal study activitiesin the area.
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TABLE 1-1 CHEHALIS RIVER AND TRIBUTARIES CHRONOLOGY OF FEDERAL STUDIES

1931  Corps of Engineers reports on the Chehalis River and Tributaries were completed in 1931, 1935, and 1944
and all concluded that flood control improvements were not economically justified.

1944  1n 1944 Congress authorized construction of alevee system to protect the communities of Hoquiam,
Aberdeen, and Cosmopolis. The authorization expired in 1952 because local sponsors did not provide
required items of local cooperation.

1965  Following serious flooding, study of the Chehalis River and Tributaries resumed in 1965 at the request of
the city of Centraliaand Lewis, Thurston, and Grays Harbor counties. Studies found that large multi-
purpose storage projects in the Chehalis Basin were not economically justified and that levee and or
channel modifications along with small headwater dams should be studied further (including in the vicinity
of Centralia-Chehalis). Enlargement of Skookumchuck Dam to provide flood control storage was
determined to be not economically feasible.

1972  The Chehalis Basin study was divided into separate geographically based studies. Interim reports were
published for each area. One of the areas was Centralia-Chehalis.

1974  Findings of further studies of flood control aternatives in the Centralia area found that an urban levee
system was the only alternative that appeared economically justified.

1980  Analysisof the Levee Alternative from 1975-1980 resulted in a tentative recommendation for alevee
system providing a 200-year level of protection for 2,080 acres in Centralia. Levees to provide protection
for other areas, including Chehalis, were not economically justified. Centralia requested that the Corps
review the potential for modifying Skookumchuck Dam to provide flood control.

1982  Further feasibility studies during 1981-1982 of modifying Skookumchuck Dam indicated that the dam
modification would be a better solution than the urban levee system. The feasibility report, produced in
1982, recommended dam modifications (provision of alow-level flood control outlet, and raising the
reservoir elevation to provide flood control storage).

1986  The Water Resources Development Act of 1986 authorized construction of the Skookumchuck Dam
modifications recommended in the 1982 Feasibility Report, Centralia, Washington Flood Damage

Reduction.
1988- The Preconstruction Engineering and Design Phase followed the Feasibility Phase of study. In this phase, a
91 limited reeval uation study was conducted to identify possible cost savings through design modifications

and to update project economics to reflect revised mapping, revised water surface profiles, modified levee
break assumptions, and revised stage-damage functions for frequent hydrologic events. Although project
costs were significantly lowered through val ue engineering, the recal culation of economic benefits brought
the benefit-to-cost ratio below unity. In 1991 the Corps' Northwest Division Engineer issued a public
notice to terminate the study of the authorized modification to Skookumchuck Dam.

1990 The Salzer Creek Flood Damage Reduction Study, completed in September 1990, |ooked at flooding in the
Salzer Creek basin, which occurs primarily from October through March. The primary plans considered
were 6,000 feet of levee to protect the city of Centralia, and a small levee and pump plant to protect the
cities of Centraliaand Chehalis. The plan would protect portions of the cities of Centralia and Chehalis
from the 100-year flood event on the Chehalis River and alarger event on Salzer Creek. The recommended
plan consisted of a pump station, an approximately 1,000-foot-long levee that would cross Salzer Creek at
I-5 and which would prevent Chehalis River backwater flooding, and still allow Salzer creek to flow
through. Local funding issues precluded this project from proceeding to construction.

1998  1n 1998, the U.S. House of Representatives Committee on Transportation and I nfrastructure adopted
Resolution 2581, requesting a review of past Corps report recommendations with a view to determining if
the recommendations should be modified “with particular reference to flood control and environmental
restoration and protection, including non-structural floodplain modification.”

1998  Seattle District and Lewis County initiated the Chehalis River and Tributaries General Reevaluation Study.
The study explores structural and non-structural flood control solutions.
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1.6 Recent Local Activities

Following disastrous 1990 and 1996 flood events, a group of interested citizens in the spring of
1996 formed the Flood Action Council (FAC) to work on options to reduce or eliminate severe
flooding in the Centralia-Chehalis area. With the help of a consultant team, the FAC developed a
preliminary plan that combined modifying Skookumchuck Dam with overbank excavation at
Centraliaand additional upstream flood storage. Their proposal to form a Chehalis Basin (Lewis
County) Flood Control District to implement that plan was rejected by the Lewis County
Commissioners, because it did not meet legal criteriafor creation. However, the Commissioners
decided that the county would take the lead in identifying flood reduction measures and set up by
ordinance a countywide Flood Control Zone District (FCZD).

Subsequently, Lewis County, using local and state funding and the same consultant team,
conducted studies that identified possible modifications to the recommended project in the
Chief’ s report that could result in a potentially economically justified project. Originally, these
studies were devel oped to provide a community-based alternative to the Washington State
Department of Transportation’s (WSDOT) plan to raise the Interstate Highway 5 (1-5) grade near
Centraliaand Chehalis by up to 12 feet. Local governments wanted a plan for a comprehensive
flood hazard management project that would provide flood relief aswell as avoid raising I-5.

In May 1998, Lewis County completed a“Pre-Feasibility Analysis of Alternatives’ report
(similar in scope to a Corps reconnai ssance study) identifying a plan that appeared to be
economically justified and warranting further consideration. This plan was further refined in
their November 1998 “Draft Interim Report.” The version of the plan identified in that report
combined dam modifications (sluices through the spillway and arubber, weir-type gate on top of
the spillway) with overbank excavation near Centralia and flood bypass measures near Chehalis.

The Chehalis River Basin Partnership (CRBP) was al so established in 1998 by an inter-local
agreement among cities, towns, counties and tribes in the Chehalis River basin. The CRBP aims
to implement state mandated watershed planning, particularly addressing water quality, water
guantity, and fish habitat.

In April 1998, the Washington State L egislature provided through the Department of
Transportation $600,000 to “establish aternatives for flood management and flood hazard
reduction projectsin the Chehalisbasin.” A provision in the legislation required that a Technical
Committee be established composed of WSDOT, WDOE, USACE, FEMA (Federal Emergency
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Management Agency), USGS (U.S. Geological Survey), and “affected counties and tribes, and
other entities with critical knowledge related to flood hazard reduction projects.” In accordance
with those provisions, the then existing Chehalis Basin Coordinating Committee (which had
been established in 1997) was reconstituted to form the Technical Committee. It established an
Alternatives Subcommittee to identify and develop flood damage reduction measures and
combine them into alternative plans for comparison with the alternative already developed by
Lewis County. Most of the 1998 WSDOT funding was provided to Lewis County to continue
work on developing a flood damage reduction alternative for the Centralia-Chehalis area. In the
1999-2001 state budget an additional $300,000 was included to continue this effort,
concentrating on coordination with the Corps of Engineers, negotiation with PacifiCorp on dam
ownership transfer, the NEPA/SEPA process, and general project coordination.

In addition, in May 1999, the Washington State L egidature provided the WSDOT $800,000 “for
activities considered essential to understanding flood hazard reduction options for 1-5, State
Route (SR) 12 and other chronic flood hazards to transportation within the Chehalis watershed.”
The WSDOT and the local governments Executive Committee were required by the legislation
to develop aMemorandum of Agreement to identify the tasks to be performed. A Memorandum
of Agreement to “support community protection and salmon recovery efforts where possible”
was signed.
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1.7 Existing Projects in Study Area

1.7.1 Skookumchuck Dam

Skookumchuck Dam was completed in 1970 by Pacific Power and Light Company as agent for
the owners, a group of eight public and private utilities. The dam is on the Skookumchuck River,
22 miles upstream from the river’ s confluence with the Chehalis River. The dam provides an
assured water supply for the coa-fired Centralia Steam Electric Plant. The dam stores water
during the late fall and winter for release during the low flow period of summer and early fall.
The storage releases are carried instream for about 14 miles to a pumping plant that diverts water
through a 3-mile pipeline to the plant. In July 1982, the Federal Energy Regulatory Commission
(FERC) approved an application for exemption from license from Pacific Power and Light
Company for a 980-kilowatt (kW) generating facility at Skookumchuck Dam that uses existing
excess discharges from the dam to generate power.

On 15 July 1998, Lewis County asked the dam owner, PacifiCorp, to begin formal discussions
on transferring flood control operating authority and/or ownership rights for the dam and
reservoir. They signed a Memorandum of Agreement (MOA) on 30 June 1999 that identifies the
process and procedures to follow to investigate and ultimately, if favorable, transfer ownership
of the dam and reservair.

1.7.2 Long Levee

The Long Road Flood Damage Reduction project was constructed under authority of Section 205
of the 1948 Flood Control Act, as amended. The project isjust south of the City of Centraliain
Lewis County, Washington. The levee project ties into the embankment of Interstate 5 near
milepost 81. The project is designed to protect approximately 100 acres of land, residential
homes, a church, and a 100-bed conval escent center from floods up to about the 40-year event,
which isaflood that has about a 2.5 percent chance of occurring or being exceeded on any year.
The area protected is within the Long Road Diking District.

The project consists of a 2,200-foot earthfill levee stretching between the Tacoma Eastern
Railroad (TERR) and I-5 embankments in areversed L-shape. Excavated materia from the
interior of the reverse-L created a ponding area and provides storage for the project. To drain the
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interior storage area the project includes an outlet for the ponding area with two 30-inch culverts
and flap gates, and a ditch and berm with two 30-inch culverts and flap gates.

1.7.3 Skookumchuck River Levee

Currently alevee exists along the Skookumchuck River, starting at Skookumchuck river miler
(RM) 2.2 for alength of .75 river miles. This small section of levee currently gets outflanked
during flood events prior to being overtopped by floodwaters. This section of leveeisnot a
Federal levee project.

1.7.4 Chehalis-Centralia Airport Levee

An existing levee protects the Chehalis-Centralia Airport, starting at Chehalis river mile 70.2 and
extending for alength of 2.6 river miles. The levee is outflanked on the southern end of the
airfield. Thisleveeis not a Federal project.

1.7.5 Salzer Creek Levee

An existing levee runs along Salzer Creek starting at river mile .87 and extending upstream for
45 river miles for protection of the fairgrounds. This levee is not a Federal project.

1.8 Prior Reports

A series of Corps of Engineers reports related to flood control in the Chehalis River basin have
been produced dating back to 1931. These reports are listed in Table 1-2 and are described in the
following paragraphs.

Corps of Engineers reports on the Chehalis Basin completed in 1931, 1935, and 1944 all
concluded that flood control improvements were not economically justified. However in 1944
Congress authorized alevee system to protect Aberdeen, Hoquiam, and Cosmopolis. The
authorization expired in 1952. An interim report was transmitted to Congress in November 1978,

1 All references to river miles (RM) on the Chehalis and Skookumchuck rivers (and other tributaries) start at the
respective river’s (in some cases, creek’s) outlet. For example, Chehalis river mile 0.0 is at the outlet to Grays Harbor.
Skookumchuck River mile 0.0 is at the river’s outlet to the Chehalis River. All other river mile references refer to the
miles upstream from the outlet.
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recommending construction of alevee system to protect the south side of the Chehalis River at
its mouth in the City of Aberdeen and town of Cosmopoalis.

In the Chehalis-Centralia area, the lower 1,700 feet of Coffee Creek was modified in 1966 under
the authority of Section 208 of the 1954 Flood Control Act. A floodplain information report was
completed in June 1968 for the Chehalis River and Skookumchuck River in the Chehalis-
Centraliaarea. A hydraulic floodway study for the same area was completed in August 1974. A
second hydraulic floodway study was completed in March 1976 covering the Chehalis and
Newaukum riversin the vicinity of Chehalis. A comprehensive framework study of the water
and related land needs of the Columbia River-North Pacific region was completed in 1972 under
the direction of the Pacific Northwest Rivers Basin Commission, identifying the Chehalis-
Centraliaarea as an area where levees should be constructed for urban flood damage reduction.

In 1982 the Corps released the Feasibility Report and Environmental Impact Statement for
Centralia, Washington Flood Damage Reduction. The report recommended modifications to
Skookumchuck Dam (provision of alow-level flood control outlet, and raising the reservoir
elevation to provide flood control storage). This project was later found to be economically
unjustified based upon updated economic studies during the PED phase. In February 1992 the
Corps prepared the Skookumchuck Dam Modification Project, Centralia, Washington Wrap-Up
Report, summarizing PED studies and data.
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TABLE 1-2 CORPS OF ENGINEERS FLOOD CONTROL REPORTS IN STUDY AREA

Report Date Content

House Document 148 72™ 1931 Investigated improvements on the Chehalis River for navigation, flood

Congress 1% Session control, hydropower development, and irrigation; concluded no
improvements were justified

Preliminary Examination 1935 Preliminary examination of flood control for the Chehalis River;

(not published as concluded that flood control reservoir or channel improvements at

Congressional Document) Centralia-Galvin, Oakville, Malone, and Potter were not economically
justified.

House Document 494 78" 1944 Preliminary examination and survey for flood control on the Chehalis

Congress 2™ Session River and tributaries considering construction of alevee system to protect
Aberdeen, Cosmopoalis, and Hoguiam; concluded any additional flood
control in the basin was not economically feasible. (Levee system was
subsequently authorized by Congressin 1944. The authorization expired
in 1952.)

Coffee Creek, Channel 1965 Examined floodway problems along Lum Road in Centralia and

Excavation and Debris recommended clearing and snagging on 1,660 feet of Coffee Creek

Removal under Section (completed March 1966).

208 of 1954 Flood

Control Act

Floodplain Information, 1968 Delineated the floodplain along the Skookumchuck River from the

Chehalisand Lewis/Thurston county lineto about 1 mile upstream of Bucoda.

Skookumchuck River,

Bucoda, Washington

Floodplain Information, 1968 Delineated the floodplain along the Chehalis River from the

Chehalisand Lewis/Thurston county lineto Chehalis and along the Skookumchuck

Skookumchuck Rivers, River from the mouth to the Lewis/Thurston county line.

Centralia-Chehalis,

Washington

Specia Study, Suggested 1974 Delineated the suggested hydraulic floodway for the area covered by the

Hydraulic Floodway, June 1968 floodplain information report.

Chehalisand

Skookumchuck Rivers

Specia Study, Suggested 1976 Delineated the floodplain and suggested hydraulic floodway for Chehalis

Hydraulic Floodway River from Chehalis to Adna and the Newaukum River from its mouth to

Chehalis and Newaukum the I-5 bridge.

Rivers

Centralia, Washington 1982 Documents investigation of the feasibility of reducing flood damagesin

Flood Damage Reduction
Feasibility Report and
Environmental | mpact
Statement

the cities of Centralia and Chehalis and surrounding areas. Recommended
modification of the existing Skookumchuck Dam to provide flood control
storage. (Recommendation later found to be economically unfeasible
during PED phase).
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TABLE 1-2 CORPS OF ENGINEERS FLOOD CONTROL REPORTS IN STUDY AREA

Salzer Creek Flood 1990
Damage Reduction Report

The Salzer Creek Flood Damage Reduction Study, completed in
September 1990, looked at flooding in the Salzer Creek basin, which
occurs primarily from October through March. The primary plans
considered were 6,000 feet of levee to protect the City of Centralia, and a
small levee and pump plant to protect the cities of Centralia and Chehalis.
The plan would protect portions of the cities of Centraliaand Chehalis
from the 100-year event flood on the Chehalis River and alarger event on
Salzer Creek. The recommended plan consisted of a pump station, an
approximately 1,000 foot long levee that would cross Salzer Creek at 1-5
and that would prevent Chehalis River backwater flooding, and still allow
Salzer Creek to flow through.

Skookumchuck Dam 1992
Modification Project,
Centralia, Washington

Preconstruction Engineering and Design (PED) work on the
Skookumchuck Dam M odification Project was suspended in August 1990
when the updates of the project’ s economic analysis found the project
unjustified. The wrap up report was prepared to document the technical
work that had been completed at the time the PED work stopped.

Post Flood Study, 1999
Chehalis River at

Centralia, Lewis County,
Washington

Provides updated flood information on the discharge and stage for the 50-
year and 100-year floods on the Chehalis River in the vicinity of
Centralia. The update was necessary due to significant changesin the
flood frequency relations caused by a series of record floods over the
previous 20 to 25 years. The study al so addresses the effects of raising
the road surface elevation of 1-5 in the Chehalis-Centralia corridor on
flood levelsin the area. Study found discharges and flood levels had
significantly changed from those published in the 1980 FEMA report due
to the change in the hydrologic record. The 100-year event at Grand
Mound gauging station increased from 58,700 cfs to 74,300 cfs, or
approximately .9 foot in stage.
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2. SCOPE OF GENERAL REEVALUATION STUDY

The Chehalis River General Reevaluation Study is a Post Authorization Study being conducted
by the U.S. Army Corps of Engineers, Seattle District, and Lewis County, Washington. A
genera reevaluation study isareanalysis of apreviously completed and authorized study, using
current planning criteria and policies, which is required due to changed conditions and/or
assumptions. The results may affirm the previous plan; reformulate and modify it, as appropriate;
or find that no planis currently justified. The results of the study are documented in this General
Reevaluation Report (GRR).

Asmentioned in Section 1 of thisreport, in 1998, the U.S. House of Representatives Committee
on Transportation and Infrastructure adopted Resolution 2581, requesting areview of past Corps
report recommendations (including the project authorized for construction in WRDA 1986) with
aview to determining whether the recommendations should be modified “with particular
reference to flood control and environmental restoration and protection, including non-structural
floodplain modification.” Seattle District and Lewis County initiated the Chehalis River and
Tributaries General Reevaluation Study to reevaluate previous and new configurations of
structural and non-structural flood control solutions and ecosystem restoration features. The
study involved analysis of many technical areas including:

*  Survey and mapping

» Hydrology and hydraulics
* Engineering Design

* Geotechnica Studies

* Economic Anaysis

* Institutional Studies

* Real Estate Studies

* Environmental Studies

* HTRW Studies

» Cultural Resources Studies
» Cost Estimating

* Public Involvement
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The scopes of these technical studies are summarized in the following sections, followed by an
overview of risk-based flood damage reduction analysis and its application in the General
Reevaluation Study. Results of these studies are presented in detail in the respective technical
appendices of this GRR and the associated Environmental Impact Statement (EIS) as
appropriate. Those results that were key to the formulation and selection of the recommended
plan are summarized throughout the following chaptersin this report.

2.1 Survey and Mapping

To provide topographic input for the UNET1D computer models, an aerial photogrammetric
survey was conducted for large portions of the Chehalis River basin including: Chehalis River
floodplain from Cedarville (RM 42) through Pe Ell (RM 107). The existing Thurston County 2-
foot contour interval (CI) topographic mapping was used for the study areas in Thurston County.
New 2-foot CI mapping was prepared for the following river reaches in Lewis County: 46 miles
on the Chehalis River, 6 miles on the Skookumchuck River, 9 miles on the Newaukum River,
about 5 milesin the Lincoln Creek valley, 9 milesin the Hanaford valley, 4 milesin the Sterns
Creek valey, and 8 milesin the South Fork Chehalis River valley. The maps incorporate 2-foot
contour intervals, planimetric details and extensive spot elevations (at grade breaks, road and
railroad alignments) with a vertical accuracy of £0.5 foot. New topographic mapping of 1-foot
contour interval was developed for the immediate vicinity of the existing Skookumchuck Dam,
itsintake and outlet structures. New river cross-sections were obtained by field measures.

2.2 Hydrology and Hydraulics

Hydrologic and hydraulic study tasks were completed to update, calibrate, and operate a
hydraulic model of the Chehalis River valley and to support al hydrologic and hydraulic design
work associated with layout and design of the potentia project. Previous Corps of Engineers
archived databases and models were activated and updated as appropriate. The deregulated
natural and existing condition flows on mainstem Skookumchuck and Chehalis rivers and
tributaries associated with winter and spring floods of record were updated for use in
hypothetical flood and dam regulation analyses. Historic and expected future changesin land use
and population in the basin were researched and evaluated to assess influences on basin
hydrology.
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The Chehalis basin frequency curves were reviewed and, particularly the low flow curves,
revised, and hypothetical floods developed for the 2-, 10-, 25-, 50-, 100-, 200-, 500-year, and
larger events. Work devel oped the magnitude of flow versus timing relationships and updated
observed and hypothetical flood routings for use in hydraulic model. Information was devel oped
on the expected interior runoff for any areas protected by the potential aternatives. Risk and
uncertainty associated with hydrologic data were identified.

Reservoir release options at Skookumchuck Dam were investigated regarding fishery impacts,
river sedimentation, and water supply. The former reservoir temperature analyses were updated.
The former Probable Maximum Flood and Standard Project Flood anal yses were reviewed and
updated using the new HMR57 model and routed through the reservoir for site-specific dam
safety analysis and spillway discharge adequacy. Reservoir storage rule curves and gate
operating schedules were revised and updated. A preliminary data-collection plan and
preliminary reservoir operating plan was devel oped.

The existing UNET 1D hydraulic model was updated to reflect revised hydrologic and
topographic data. The model covers the river floodplain from the mouth at Aberdeen through Pe
Ell (RM 107) with particular emphasis in the upper basin above Grand Mound (RM 60). The
model includes 10 miles on the Black River, 22 miles on the Skookumchuck River, 9 mileson
the Newaukum River, about 5 river milesin the Lincoln Creek valley, 9 river milesin the
Hanaford Valley, and 8 river miles in the South Fork Chehalis River valley. An assessment of
sediment transport in the river was prepared. After the models were calibrated to replicate past
flood conditions accurately, the existing without-project flooding conditions were determined for
the selected range of floods. In addition, an analysis was conducted to update the flood insurance
floodplain and floodway maps for FEMA to publish on an interim basis until such timeasa
project(s) was constructed. At that time arevised version of the maps would be prepared as one
of the work items during the construction phase.

The model was used to develop the with-project conditions and to formulate and screen potential
flood damage reduction measures and help select the recommended project by identifying
impacts associated with three alternative with-project conditions reflecting flood damage
reduction measures and/or alternatives. Limited sediment sampling and analysis was performed
on the Chehalis River to evaluate the impact of alternative projects on the sediment regime and
to develop potential project operation and maintenance costs. A probabilistic risk and uncertainty
anaysis was performed for the alternatives to help determine the recommended plan.
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2.3 Economics

The economic analysis involved studies pertinent to an economic cost/benefit analysis of
aternative flood damage reduction plans.z Expected annual flood damages were estimated under
the existing (without-project) and the alternative with-project conditions. An economic report is
included as Appendix E to this GRR, and itsinformation is summarized in the main report.

The principal controlling guidance of the analysis comes from the Corps’ “Planning Guidance
Notebook”, ER 1105-2-100, with specific guidance from the regulation’s Appendix D —
Economic and Social Considerations. Additional guidance on the risk-based analysesis from the
Corps EM 1110-2-1619, dated 1 August 1996, “Engineering and Design - Risk-based Analysis
for Flood Damage Reduction Studies.” Guidance on agricultural damages has been derived from
the Corps of Engineers Water Resources Support Center’s “National Economic Development
Procedures Manual — Agricultural Flood Damage,” IWR Report 87-R-10, dated October 1987.

The economic analysis was conducted in several phases. First project mapping was reviewed and
all structures within the 500-year floodplain were provided a unique identifier number and
entered into a database. Thiswas followed by afield survey to obtain relevant data on the
structures for entry into the database. A risk-based economic analysis was performed to develop
the stage-damage function for each category of structure